INTRODUCTION
The commercial technologies for ahnninium production include production of alumina from bauxite and smelting of alumina to produce aluminium. The current technology is energy intensive, a major source of greenhouse gas emissions and harmful fluoride emissions.
Carbotherma1 reduction of alumina is a promising alternative technology for aluminium and ahnninoalloy production. Compared with the Hall-Heroult process, carbothermal reduction of alumina offers advantages of a simpler process, lower cost and a lower reqnirement for raw materials. Previous assessments showed that carbothermal reduction has the potential to reduce energy consumption by up to 38%, capital costs by more than 60% and decrease CO 2 emissions by up to 30%. It has no any fluoride emission, and may decrease overall operating costs by 25-30% [1] [2] [3] . In most works on development of carbothermal reduction of alumina, the strategy of two stage reactors was adopted [4] [5] [6] [7] [8] . In these works, an alumina-aluminium carbide melt is first formed, then ahnninium is produced from the melt. A technical and economic assessment of the process was presented by Choate and Green [9] . Because of the corrosion/erosion effects of the melt at high temperatures, generally over 2000°C, there are engineering issues in commercialisation of these processes. Li et al. [10] demonstrated that alumina can be carbothermally reduced in solid phase to form ahnninium carbide. The latter can be decomposed to produce aluminium. This suggests a new
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